Overview & A Brief Note on DBT Programme 


In fishery research in India attention was focused on edible fishes, prawns and crabs with 
emphasis on biology, reproduction, fishery and post harvest technology, mariculture and 
aquaculture of commercial important shrimps. R&D pertaining to development of feed, 
larval rearing, hatchery and pond management were pursued as the need of the sector. 
Attempts were also focused on disease management through pro-biotics, development of 
diagnostic kits based on molecular tools. Research on cryopreservation, molecular 
markers, barcoding, cell line development, transgenic fishes were also pursued by 
investigators both from universities, Govt. R& D organizations, ICAR and CSIR. 
Development of PCR based diagnostic kits for WSSV and uses of pro-biotics in 
aquaculture are noteworthy. 

The research in hardcore marine biotechnology in the country has been clearly 
inadequate. A number of national institutes like Central Marine Fisheries Research 
Institute, Cochin; Central Salt and Marine Chemicals Research Institute, Bhavnagar; 
National Institute of Oceanography, Goa, NBFGR, CIBA, CIFT and universities have 
contributed to the study of various aspects of marine organisms, with major emphasis on 
fisheries and aquaculture. Techniques for the culture of seaweeds, holothurians, shrimps, 
molluscs including pearls, and some ornamental fishes have been developed. However, 
the use of genetic engineering and tools of molecular biology has been quite muted. The 
Cochin University of Science and Technology has done some work on enzymes from 
marine bacteria. Contributions have also made by Centre of Advanced Studies in Marine 
Biology, Porto Nova, Colleges of Fisheries at Mangalore and Tuticorin, and National 
Facility for Marine Cyanobacteria of DBT at Bharathidasan University, Trichy. Institutes 
under the CSIR system have been working on microbial degradation of oil spills, bioactive 
compounds from marine organisms, antifouling compounds, etc. Culture of marine and 
brackishwater species /organisms and various related aspects have been taken up by 
institutes like CMFRI, CIBA. The Department of Biotechnology, over the years has funded 
a number of R&D programmes in marine biotechnology in the country. However these 
have remained rather sporadic and the need for an integrated approach through a 
dedicated institution is clearly felt necessary. 

A coordinated project on "Drugs from the sea" funded by the Ministry of Earth Sciences, 
Govt, of India, to screen the spectrum of organisms leading to drug development. 
Techniques for gene localization, gene manipulation and biotechnological production of 
useful compounds have not received attention. It is imperative that all possible marine 
living resources are screened for antimicrobial activity as well as other types of 
bioactivity such as immunomodulation. It would be rewarding to study the molecular 
biology of genes responsible for producing useful compounds. The development of 
biomaterials, novel enzymes, gene prospecting, marine extremophiles, useful 
substances, new sources of energy, applications of nanotechnology etc., are the areas 




where the country needs to invest heavily in terms of manpower and capital. There is 
also a need to set up facilities for various specialized applications including the study of a 
range of extremophilic organisms. While designing the NIMB, it was felt that the focus 
should be on the non-food sector since the food aspects pertaining to 
aquaculture and marine fisheries are already being handled by well established 
institutions. 


Key Areas Needs Persuasion under NIMB: 


(a) Novel Enzymes: These offer some of the most promising opportunities for a wide 
range of applications. Enzymes produced by marine bacteria display unusual properties 
such as salt resistance, a characteristic that is advantageous in industrial processes. 
Extra-cellular proteases are useful as detergents and in industrial cleaning applications. 
Similarly, thermostable enzymes can be useful in a number of industrial applications. 


(b) Biomaterials: The unique biochemical processes/pathways adopted by marine 
organisms can be harnessed to produce new biomaterials such as novel biodegradable 
polymers, biomedical implants and devices. The natural substances in the form of organic 
matrices of molluscan shells and anti-biofouling agents have immense application 
potential. 


(c) Biosensors: Development of biosensors, bio-indicators and diagnostic devices can 
be applied in a broad range of situations in medicine, aquaculture and environmental 
monitoring. 


(d) Bio-energy: With the increasing pressure on non renewable sources of energy, 
there is a need to look at alternate energy sources that are sustainable. Marine micro¬ 
algae are promising and there is also considerable scope to genetically engineer and 
enhance the production of lipid content to produce biofuel. 


(e) Bioactive compounds and pharmaceuticals: Marine organisms have been 
identified as a source of novel metabolites. Marine actinomycetes in particular have been 
studied extensively and possibly many bioactive compounds await discovery. These 
substances can be used in the treatment of a wide variety of diseases. An understanding 
of the biochemical pathways, mechanism of synthesis and their natural function in the 
host organism would give insights into their use for therapeutic purposes. 


(f) Bioremediation: A multi-pronged approach is essential to tackle the problem of 
marine pollution due to oil spills, movement of toxic chemicals from land through 
estuaries into the coastal oceans; disposal of sewage sludge, bilge waste, chemical 


wastes etc. Bioremediation methodologies based on the biological processes of marine 
organisms will offer novel solutions to tackle these problems. 


(g) Reproduction, health management and value addition in culturable 
organisms: Biotech tools can be used to enhance reproduction and early development of 
cultivated commercially important aquatic organisms. Health management protocols are 
critical for shrimps, fish food organisms and those species which can be used for deriving 
bioactive compounds in an ecologically sustainable manner. Protocols need to be 
developed for assessing and improving the safety, freshness, color, flavor, texture, taste, 
nutritional characteristics, and shelf life of aquaculture products. 


(i) Biodiversity and conservation of genetic resources: It is essential to identify and 
characterize important species, especially the endangered ones. The setting up of tissue 
repositories are absolutely essential in operationalizing a strategy towards this. 


(j) Developing biomedical models: New animal models are essential for biomedical 
applications and for gaining insights into the basis of disease and pathogenesis in 
humans. Studies of the developmental, cellular and molecular aspects of marine 
organisms are expected to help our understanding. 


Activities proposed to be focused under NIMB: 

a) R&D activities 

b) Setting up of national facilities 

c) Business development 


fal R&D activities- Summary 




Theme Areas 

Activity Details 

1. 

Genomics, Marine 
Biodiversity, Model 
organisms. 
Bioinformatics 

• Study of Structural & Functional genomics 

• Setting up of a DNA & Tissue repository 

• Barcoding and molecular tagging 

• Development of model organisms for stem cell 
research; 

• Use of horse shoe crab as a model for 
antifouling compounds 

• Bioinformatics 

2. 

Development of extremozymes, archael lipids, 


bioactive compounds & biomaterials from: 


• Barophiles 

Marine Extremophiles 

• Halophiles 


• Psychrophiles 


• Thermophiles 







3. 

• 

Development of protocols for biodiesel 
from marine microalgae 


• 

Oil spill mitigation techniques using 
microbial consortia 

Bioenergy, 

• 

Treatment of industrial effluents 

Bioremediation and 

• 

Development of biosensors for 

Biosensors 


detection of pathogenic viruses and 
bacteria in coastal waters 


• 

Development of biosensors for detecting 
toxic algal blooms 

4. 

• 

Biomineralization and generation of micro 
and 



nano micro materials 

Biomaterials & Bio¬ 

• 

Biomimetics 

organics 

• 

• 

• 

• 

Nutraceuticals 

Cosmeceuticals 

Pharmaceuticals 

Development of protocols for 
Biotransformations for fine chemicals 


• 

Development of novel enzymes for 
industrial applications 


DBT Programme on Aquaculture & Marine Biotechnology: 


1. Strengthening of infrastructure and facility: 


During the last one year we have made serious attempts to develop programmes for 
strengthening of Research and Education in Aquaculture & Marine Biotechnology. The 
main purpose of this programme was to bring academic excellence in Aquaculture & 
Marine Biotechnology by strengthening research both in basic and applied aspects. Based 
on the assessment and considering the dire need of the support required for 
strengthening infrastructure in the existing aquaculture & marine research labs based on 
the priorities attempted and the expertise available, we have invited different institutes 
to debate the subject and provide inputs. We have received few inputs and they are 
under the process of examination. This was on the existing scheme of the DBT Builder 
programme. 


It is also to mention that during the flag end of 10 th plan, the department has supported 
two programmes on Aquaculture & Marine Biotechnology at CoF, Mangalore, and 
CUSAT, Kochi as a programme support activity. 

It was supported at CoF Mangalore, on brood stock development through molecular 
genetic markers including larval health management and its survival enhancement in 
targeted . species P. monodon and M. rosenbergii alongwith the capacity building 







programme. Aspects on screening of marine cnidarians, bacteria and fungi for anticancer 
activity and characterize molecules of interest in collaboration with Manipal Academy of 
Higher Education, Mangalore was also supported. 

At CUSAT, Kochi support was provided for genotypic characterization of pathogenic 
vibrios and antagonistic bacteria based on their 16S rDNA sequence again under the 
programme support. The work was carried out with molecular characterization of 
antimicrobial peptides in shrimp and their enhanced production. Bioprocess technology 
for large-scale production of Single Cell Protein from marine yeasts was also carried out 
along with capacity building programme. 

2. Centre of Excellence/ State of Arts facility: 

As such department has not supported any dedicated Centre of Excellence in Marine 
Biotechnology although there is a existing scheme of DBT to support centre of excellence 
in various sectors of biotechnology to excel innovation and create high quality intellectual 
property. Many of the agencies have submitted their applications for this support, 
however they couldn't get support from DBT either due to lack of competence or due to 
basic infrastructure facility. We need to give emphasis on creation of few Centre of 
Excellence in the area of Marine Biotechnology and Aquaculture Sector addressing 
important areas like RNAi technology, nano-technology, extremophiles, cell-line 
development, diagnostics and vaccines for new emerging diseases, aquaculture 
reproduction and post harvest technology, natural product development, bio-fuels from 
marine algae, novel microbial enzymes for development on new drugs etc. 

3. Institute on Marine Biotechnology: 

During the last two plans department has been trying to establish an Institute on Marine 
Biotechnology. This was very much required considering the fact that India is blessed 
with huge marine resources and with the longest coast line having diverse marine bio¬ 
diversity. However, this couldn't get materialized so far. The department has made its 
efforts to establish an autonomous institute National Institute of Marine 
Biotechnology (NIMB). This is proposed during the 12 th plan as it was seriously felt 
that India is having longest coastline with diversity of habitats, especially flora and fauna, 
mangroves, salt marshes, coral reefs, wetlands, and sea grasses etc. The proposed 
institute would lay emphasis on harnessing the potential of the emerging marine 
biotechnology with strong foundation in basic research with a focus on translational 
research and technology development. The institute will provide an interface between 
research and commercialization of technology and will be an incubator for start-up 
companies. The theme areas proposed to be dealt under the institute are Genomics, 
Marine Biodiversity, Model organism, Marine extremophiles, Bio-energy, Bioremediation, 




Biosensors, Biomaterials, Bio-organisms and Bioinformatics including various business 
development models. The Country is also required to have few centres of excellence in 
Marine Biotechnology to address various aspects dedicatedly on bio-prospecting of 
marine organism for natural product development, bio-fuels from marine algae, 
extremophiles, novel microbial enzymes, meta-genomics approaches to bioactive 
molecules, capacity building and biotech incubation facility. 

4. International Collaborations: 

DBT has been encouraging number of international collaborations in various sectors of 
biotechnology. Again the sector of marine biotechnology is very much suffering. The 
single major international collaboration at present is Indo-Norway collaboration on fish 
and shellfish vaccine development. This programme since its funding from 2008 could 
generate good lead for vaccine development which could be taken up for formulation of 
vaccine and field trials during the first phase. Continuation of this programme in the 
second phase after April 2013 needs to be assessed. For this also critical input of the 
Task Force Committee members would be helpful. 

5. Industry Promotion Schemes: 

Although department has a pioneering programme to support R&D, process and product 
development in industry for the biotech sector through promotion of small and medium 
enterprises, with the DBT industry schemes, SBIRI and BIPP. Aquaculture & Marine 
sector has again not taken adequate advantage of this scheme. This needs to be looked 
seriously. It is stated that in a very limited efforts of the programme division an R&D 
project was supported on development of bioreactor for water quality management at 
CUSAT with a 25% contribution from the industry. This could lead to develop a protocol 
on bioreactor which has now been commercialized. Such kind of programmes needs to be 
encouraged under Public Private Partnership programme for Aquaculture & Marine 
Biotechnology. 

6. HRD support: 

Among the M.Sc. M. Tech, programmes of DBT presently funded and under operation 
only two dedicated programmes one at Goa University on M.Sc. Marine Biotechnology 
and at CUSAT M. Tech biotechnology is being supported by DBT. We need many more 
programmes to address both basic and applied aspects to support the sector which would 
help the sector in pursuing multi disciplinary research in Marine Biotechnology. It is 
learned that more than 50 candidates have been supported by DBT under overseas 
associateship programmes however, still the sector is not yet picking up with the pace of 
development. This needs to be examined through SWOT analysis. 







Under the Aquaculture & Marine Biotechnology programme both basic and applied 
aspects of research are being carried out on various aspects of fish breeding and 
genetics, feed and nutrition, health and diagnostics and water quality management. 
Emphasis is given on strengthening our efforts on product and process development 
having commercial value through bio-prospecting. Considering the need for large pool of 
trained manpower required for the marine sector, competence building programme with 
infrastructure development and creation of state of art facility have been funded through 
DBT and by other agencies in a joint mode by sharing resources and funding also 
initiating new collaborations in the Marine & Aquaculture sector. To strengthen this sector 
the department has taken major initiatives in identifying priorities in Fish Genomics, 
Marine Actinobacteria and in service training programme for the fishery professionals. 


